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(57) ABSTRACT

A LED illumination device includes a base plate, a plurality
of LEDs, a driving circuit and a control circuit. The plurality
of LEDs, the driving circuit and the control circuit are
arranged on a surface of the base plate and electrically con-
nected to each other. The control circuit 1s configured for
controlling the driving circuit to output a driving power. The
plurality of LEDs emit light based upon the driving power.
Thus the base plate, the LEDs, the driving circuit and the
control circuit are integrated in a same device for simplifying
the whole structure thereof to be easily assembled.

12 Claims, 9 Drawing Sheets
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LED ILLUMINATION DEVICE AND
ILLUMINATION MODULE USING THE SAME

BACKGROUND

1. Field of the Invention

The present invention relates to an 1llumination device, and
more specifically, to a LED illumination device and an 1illu-
mination module adapting the same.

2. Description of the Related Art

With the development of the modern 1llumination technol-
ogy, light emitting diode (LED) 1s an important light source
and 1s developed rapidly. LED 1s a low voltage element,
driven by a direct current, easily adjusted, and cooperates
with a control circuit with a low cost. Furthermore, LED has
a small volume and various shapes, which fit needs of intend-
ing 1llumination devices in lightweight, small size, and thin

thickness.

Referring to FIG. 1, a typical LED illumination device 1s 20
provided. The typical LED illumination device includes a
lamp holder a, a driving circuit b and a control circuit c. The
lamp holder a includes a plurality of LEDs al, a heat-dissi-
pating body a2 connected to the back thereof. The heat-
dissipating body a2 1s configured for dissipating heat gener- 25
ated from the plurality of LEDs al. The lamp holder a, the
driving circuit b and the control circuit ¢ are electrically
connected to each other through leads. The driving circuit b
and the control circuit ¢ of the LED 1llumination device are
not fixed on the lamp holder a, thus they should be fixed in 30
additional steps when assembling the LED illumination
device. Therefore, the typical LED illumination device is
inconvenient 1n assembly. Furthermore, since the driving cir-
cuit b and the control circuit ¢ 1s arranged out of the lamp
holder a, they are trended to be affected with damp to be 35
damaged 1f without waterproof process. The leads configured
for electrically connecting the lamp holder a, the driving
circuit b and the control circuit ¢, are exposed, therefore, they
are easily damaged to produce poor contacts. Since the driv-
ing circuit b, the control circuit ¢ and the lamp holder a are 40
clectrically connected in a predetermined mode, the driving
circuit b and the control circuit ¢ will be greatly changed 1f
adding more holders a. Further, the lamp holders a are diifi-
culty arranged in series or 1n parallel.

What 1s needed 1s providing a LED illumination device, 45
which can solve the above problems.
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BRIEF SUMMARY

A LED illumination device 1n accordance with an exem- 50
plary embodiment of the present invention includes a base
plate, a plurality of LEDs, a driving circuit and a control
circuit. The plurality of LEDs, the driving circuit and the
control circuit are arranged on a surface of the base plate and
clectrically connected to each other. The control circuit 1s 55
configured for controlling the driving circuit to output a driv-
ing power. The plurality of LEDs emit light based upon the
driving power.

Preferably, the LED 1llumination device further includes a
heat-dissipating body arranged on an opposite surface of the 60
base plate. The heat-dissipating body includes a plurality of
heat sinks having a through hole defined therein. A groove 1s
defined 1n the surface of the base plate, where the heat-
dissipating body 1s arranged on. The LED illumination device
turther includes a heat pipe having a heat-absorbing portion 65
and a heat-dissipating portion extending from the heat-ab-
sorbing portion. The heat-absorbing portion i1s contained 1n

2

the groove, and the heat-dissipating portion passes through
the through hole of the heat sinks.

An 1llumination module having LED 1llumination devices
in accordance with another exemplary embodiment of the
present invention 1s provided. The LED illumination devices
are arranged 1n series or in parallel through fixed arms and a
connecting unit.

An 1llumination module having LED 1llumination devices
in accordance with other exemplary embodiment of the
present invention includes a plurality of LED 1llumination
devices, a plurality of fixed arms and a connecting unit. The
plurality of LED illumination devices are arranged 1n a direc-
tion. Each LED i1llumination device includes a base plate, a
plurality of LEDs, a driving circuit and a control circuit. The
plurality of LEDs, the driving circuit and the control circuit
are arranged on a surface of the base plate and electrically
connected to each other. The control circuit 1s configured for
controlling the driving circuit to output a driving power, and
the plurality of LEDs emit light based upon the driving power.
The plurality of fixed arms are arranged respectively on two
opposite ends of the base plate of each LED illumination
device. The connecting unit 1s connected with the plurality of
fixed arms.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of the various
embodiments disclosed herein will be better understood with
respect to the following description and drawings, 1n which
like numbers refer to like parts throughout, and 1n which:

FIG. 1 1s a schematic, perspective view of a LED illumi-
nation device, 1n accordance with a first exemplary embodi-
ment of the present invention;

FIG. 2 1s a schematic, exploded perspective view of the
LED illumination device of FIG. 1;

FI1G. 3 1s a schematic, combined view of the LED i1llumi-
nation device of FIG. 2;

FI1G. 4 1s a schematic, combined view of the LED i1llumi-
nation device 1n another view;

FIG. 5 1s a schematic, circuit diagram of the LED illumi-
nation device;

FIG. 6 1s a schematic, top view of a LED illumination
device, 1n accordance with a second exemplary embodiment
of the present invention;

FIG. 7 1s a schematic, top view of a LED illumination
device, 1n accordance with a third exemplary embodiment of
the present invention;

FIG. 8 1s a schematic, perspective view of an illumination
module having the LED illumination device cooperating with
fixed arms;

FI1G. 9 1s a schematic, side view of the 1llumination device
having a plurality of LED illumination devices in series; and

FI1G. 10 1s a schematic, side view of the illumination device
having a plurality of LED illumination devices 1n parallel.

DETAILED DESCRIPTION

Retference will now be made to the drawings to describe
exemplary embodiments of the present LED 1llumination
device, in detail. The following description 1s given by way of
example, and not limitation.

Referring to FIGS. 2-4, a LED illumination device 1, 1n
accordance with a first exemplary embodiment of the present
invention, 1s provided. The LED illumination device 1
includes a base plate 10, a plurality of LEDs 20, a driving
circuit 30 and a control circuit 40. The plurality of LEDs 20,
the driving circuit 30 and the control circuit 40 are all




US 7,976,188 B2

3

arranged on a surface of the base plate 10, and the LEDs 20,
the driving circuit 30 and the control circuit 40 are electrically
connected to each other. The control circuit 40 1s configured
for controlling the driving circuit 30 and driving the driving
circuit 30 to output a driving power. The LEDs 20 emit light
based upon the driving power.

The LED illumination device 1 may further includes a
heat-dissipating body 12 and a heat pipe 13 arranged on an
opposite surface of the base plate 10. A groove 11 1s defined
on the base plate 10. The heat-dissipating body 12 1s com-
posed of a plurality of heat sinks 121, each being spaced from
another. Each heat sink 121 has a corresponding through hole
122 defined therein. The heat pipe 13 includes a heat-absorb-
ing portion 131 and a heat-dissipating portion 132, the heat-
absorbing portion 131 1s contained in the groove 11, and the
heat-dissipating portion 132 passes through the through holes
122 thereof.

In this exemplary embodiment, the LED illumination
device 1 further includes a lampshade 14 and a waterproof
gasket 15. The lampshade 14 1s configured for covering the
LEDs 20, the driving circuit 30 and the control circuit 40 on
the base plate 10. The waterproof gasket 15 i1s arranged
between the lampshade 14 and the base plate 10 for prevent-
ing hydrosphere mnto an mnner space defined between the
lampshade 14 and the base plate 10, such that the inner
clements (the LEDs 20, the driving circuit 20 and the control
circuit 30) therein are not trended to be damaged.

Since the heat-absorbing portion 131 of the heat pipe 13 1s
contained in the groove 11 of the base plate 10, heat generated
from the LEDs 20, the driving circuit 30 and the control
circuit 40, are transmitted to the base plate 10 and absorbed by
the heat-absorbing portion 131. Then the heat are transmitted
to the heat sinks 121 through the heat-dissipating portion 132,
and dissipated by the heat sinks 121.

The LED illumination device 1 may further includes a
circuit board 50. In this exemplary embodiment, the circuit
board 50 includes a first circuit board 51, a second circuit
board 52 and a third circuit board 33 arranged on the base
plate 10 respectively. The LEDs 20 are arranged on the first
circuit board 51. The driving circuit 30 1s arranged on the
second circuit board 32, and the control circuit 40 1s arranged
on the third circuit board 53. The first circuit board 51, the
second circuit board 52 and the third circuit board 53 are fixed
respectively on the base plate 10 by fastening elements 60.
The fastening elements 60 may be screws.

Referring to FIG. §, a circuit diagram of the present illu-
mination device 1 1s shown. The luminous intensity of each
LED 20 1s direct proportional to the driving current passing
through each LED 20, thus, little voltage change will greatly
cifect the luminous intensity of each LED 20. The driving
circuit 30 1s configured for sending out a steady driving power
to each LED 20, such that each LED 20 has a steady luminous
intensity. The control circuit 40 1s configured for controlling
the driving circuit 30 to output the steady driving power for
cach LED 20.

Referring to FIG. 6, a LED illumination device in accor-
dance with a second exemplary embodiment of the present
invention, 1s provided. In this exemplary embodiment, the
circuit board 50 includes a first circuit board 51 and a second
circuit board 52. The first circuit board 51 and the second
circuit board 52 are respectively arranged on the base plate
10. The LEDs 20 are arranged on the first circuit board 51, and
the driving circuit 30 and the control circuit 40 are arranged
on the second circuit board 52. Therefore, the optical device
(the LEDs 20) and the electronic device (the driving circuit 30
and the control circuit 40) are respectively assembled, and the
illumination device 1s manufactured conveniently.
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Retferring to FIG. 7, a LED illumination device 1n accor-
dance with a third exemplary embodiment of the present
invention, 1s provided. In this exemplary embodiment, the
circuit board 350 1s a single board and arranged on the base
plate 10. The LEDs 20, the driving circuit 30 and the control
circuit 40 are all arranged on the circuit board 50. Thus 1t will
save manufacturing steps and time for assembling the LEDs
20, the driving circuit 30 and the control circuit 40 on the base
plate 10.

Referring to FIGS. 8-10, an i1llumination module having
the LED illumination device, in accordance with a fourth
exemplary embodiment, 1s provided. The 1llumination mod-
ule mainly includes a plurality of LED 1llumination devices 1,
a plurality of fixed arms 7 and a connecting unit 8 (as shown
in FIG. 9). The fixed arms 7 are respectively arranged on two
ends (the front end and the rear end) of the base plate 10 of
cach LED illumination device 1. Each fixed arm 7 may be a
Z-shaped plate. Of course, each fixed arm 7 1s not limited 1n
the Z-shaped plate, and 1t may be other shape or structure. A
through hole 71 1s defined 1n the center of each fixed arm 7.
The connecting unit 8 may be a screw (not shown in FIG. 8)
passing through the through holes 71 of two adjacent fixed
arms 7 for connecting the two adjacent fixed arms 7. In FIG.
9. the short sides of the LED illumination devices 1 are
arranged 1n parallel and 1n a longitudinal direction, the con-
necting unit 8 includes two screws 81 and a U-shaped plate
82. The U-shaped plate 82 1s arranged on two adjacent fixed
arms 7 of two adjacent LED 1llumination devices 1 and fixed
thereon by the two screws 81. Thus the two adjacent LED
illumination devices 1 are arranged 1n series. In FIG. 10, the
long sides of the LED 1llumination devices 1 are arranged 1n
parallel and 1n a transverse direction. The connecting unit 8
includes a plurality of screws 81 and a flat plate 83. Each fixed
arm 7 1s {ixed on the flat plate 83 by the corresponding screw
81, such that the LED illumination devices 1 are arranged 1n
parallel for greatly increasing the illumination regions or
areas thereof.

The above description 1s given by way of example, and not
limitation. Given the above disclosure, one skilled in the art
could devise vanations that are within the scope and spirit of
the invention disclosed herein, including configurations ways
of the recessed portions and materials and/or designs of the
attaching structures. Further, the various features of the
embodiments disclosed herein can be used alone, or 1n vary-
ing combinations with each other and are not intended to be
limited to the specific combination described herein. Thus,
the scope of the claims 15 not to be limited by the 1llustrated
embodiments.

What 1s claimed 1s:

1. A hight emitting diode (LED) 1llumination lamp device,
comprising;

a base plate;

a circuit board arranged on a first surface of the base plate;

a heat-dissipating body arranged on a second surface oppo-

site to the first surface of the base plate, the heat-dissi-
pating body including a plurality of heat sinks, each of
the plurality of heat sinks having a through hole defined
therein, a groove being defined on the second surface,
and a heat pipe having a heat-absorbing portion being
contained 1n the groove and a heat-dissipating portion
passing through the through hole of each of the plurality
of heat sinks:

a plurality of LEDs;

a driving circuit; and

a control circuit;

wherein the plurality of LEDs, the driving circuit and the

control circuit are arranged on the circuit board and
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clectrically connected to each other, the control circuitis
configured for controlling the driving circuit to output a
driving power, and the plurality of LEDs emitting light
based upon the driving power,

thereby heat generated from the LEDs, the driving circuit
and the control circuit are transmitted to the base plate
and absorbed by the heat-absorbing portion, then the
heat are transmitted to the heat sinks through the heat-
dissipating portion and dissipated by the heat sinks,

wherein the circuit board 1s composed of a first circuit
board and a second circuit board, the plurality of LEDs
being arranged on the first circuit board, and the driving
circuit and the control circuit being arranged on the
second circuit board.

2. The LED 1llumination lamp device as claimed in claim 1,
turther comprising a lampshade configured for covering the
plurality of LEDs, the driving circuit and the control circuit on
the base plate.

3. The LED illumination lamp device as claimed in claim 2,
turther comprising a waterproof gasket arranged between the
lampshade and the base plate.

4. The LED 1llumination lamp device as claimed in claim 1,
wherein the circuit board 1s composed of the first circuit
board, the second circuit board and a third circuit board, the
plurality of LEDs being arranged on the first circuit board, the
driving circuit being arranged on the second circuit board,
and the control circuit being arranged on the third circuit
board.

5. The LED 1llumination lamp device as claimed in claim 1,
turther comprising a fixed arm, one end of the fixed arm being
arranged and fixed on the base plate, and another opposite end
of the fixed arm having a through hole defined therein.

6. An 1llumination module, comprising:

a plurality of light emitting diode (LED) illumination lamp
devices arranged 1n a longitudinal direction, each of the
plurality of LED illumination devices including;:

a base plate,
a circuit board arranged on a first surface of the base
plate,

a heat-dissipating body arranged on a second surface
opposite to the first surface of the base plate, the
heat-dissipating body including a plurality of heat
sinks, each of the plurality of heat sinks having a
through hole defined therein, a groove being
defined on the second surface, and a heat pipe hav-
ing a heat-absorbing portion being contained in the

groove and a heat-dissipating portion passing
through the through hole of each of the plurality of
heat sinks,

a plurality of LEDs, a driving circuit and a control
circuit, the plurality of LEDs, the driving circuit
and the control circuit being arranged on the circuit
board and electrically connected to each other, the
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control circuit being configured for controlling the
driving circuit to output a driving power, and the
plurality of LEDs emitting light based upon the
driving power,

thereby heat generated from the LEDs, the driving
circuit and the control circuit are transmaitted to the
base plate and absorbed by the heat-absorbing por-
tion, then the heat are transmaitted to the heat sinks
through the heat-dissipating portion and dissipated
by the heat sinks;

two fixed arms arranged respectively on two ends of the

base plate of each of the plurality of LED 1llumination
lamp devices; and

a connecting unit arranged between two adjacent LED

illumination lamp devices to connect two corresponding,
fixed arms thereot, such that the plurality of LED 1llu-
mination lamp devices are arranged 1n series,

wherein the circuit board 1s composed of a first circuit

board and a second circuit board, the plurality of LEDs
are arranged on the first circuit board, and the driving
circuit and the control circuit are arranged on the second
circuit board.

7. The i1llumination module as claimed 1n claim 6, wherein
cach of the plurality of LED 1llumination lamp devices further
includes a lampshade configured for covering the plurality of
LEDs, the driving circuit and the control circuit on the base
plate.

8. The i1llumination module as claimed 1n claim 7, wherein
cach of the plurality of LED 1llumination lamp devices further
includes a waterproof gasket arranged between the lamp-
shade and the base plate.

9. The 1llumination module as claimed in claim 6, wherein
the circuit board 1s composed of the first circuit board, the
second circuit board, and a third circuit board, the plurality of
LEDs are arranged on the first circuit board, and the driving
circuit 1s arranged on the second circuit board and the control
circuit 1s arranged on the third circuit board.

10. The illumination module as claimed 1n claim 6, wherein
the plurality of LED illumination devices are arranged 1n a
longitudinal direction, the connecting unit having a plurality
of screws and a supporting plate, the supporting plate 1s
arranged above the plurality of fixed arms and fixed on the
plurality of fixed arms.

11. The illumination module as claimed 1n claim 6, wherein
the plurality of LED illumination devices are arranged 1n a
transverse direction, the connecting unmit having a plurality of
screws and a supporting plate, the supporting plate 1s config-
ured for fixing the plurality of fixed arms thereon by the
plurality of screws, such that plurality of LED 1llumination
devices are arranged 1n parallel.

12. The illumination module as claimed 1n claim 6, wherein
cach of the plurality of fixed arm 1s a Z-shaped plate.
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